Effects of the bisphosphonate YM175 on bone mineral density, strength, structure, and turnover in ovariectomized beagles on concomitant dietary calcium restriction.
We evaluated the effect of YM175 on bone in ovariectomized beagles fed a calcium-restricted diet for 18 months. Groups 1 (n = 6) and 2 (n = 6) underwent sham operation, and groups 3-6 were ovariectomized at the age of 21 months. Group 1 was fed standard dog chow (calcium: 1.4%), and groups 2-6 were given a low calcium diet (0.14%). Groups 3 (n = 7), 4 (n = 7), 5 (n = 7), and 6 (n = 7) were given YM175 orally at doses of 0, 0.01, 0.1, and 1.0 mg/kg/day, respectively. At the end of the experimental period, bone mineral density values measured in the lumbar (L2) vertebra, the femoral neck, and the midfemur, were reduced in groups 2 and 3. Bone strength, measured by compression tests on L2 body and L3 cancellous core specimens and by bending tests on the femoral neck, also decreased. YM175 treatment dose-dependently increased the values of these parameters. However, the reduction in torsional stiffness in the midfemur was not completely prevented. In the L4 body, trabecular thickness decreased in group 2 and trabecular separation increased in group 3. YM175 treatment prevented these changes, and the values in group 6 were maintained at the same levels as those in group 1. Bone formation rates were increased in groups 2 and 3. YM175 treatment decreased these indices, but the reduction was incomplete even with the highest dose (group 6). These results demonstrate that, in our model, YM175 maintained the mass, structure, and mechanical properties of cancellous bone. Increased bone turnover was not completely prevented by the doses employed, but the balance between net resorption and formation in one remodeling cycle would have been equilibrated by YM175.